The intriguing evolution of the "b" and "G" subunits in F-type and V-type ATPases: isolation of the vma-10 gene from Neurospora crassa.
We have characterized the vma-10 gene which encodes the G subunit of the vacuolar ATPase in Neurospora crassa. The gene is somewhat unusual in filamentous fungi because it contains five introns, comprising 71% of the region between the translation start and stop codons. The 5' untranslated region of the gene contains several elements that have been identified in other genes that encode subunits of the vacuolar ATPase in N. crassa. A comparison of G subunits from N. crassa, S. cerevisiae, and animal cells showed that the N-terminal half of the polypeptide shows the highest degree of sequence conservation. Most striking is the observation that this region could form an alpha helix in which all of the conserved residues are clustered on one face. Subunit G appears to be homologous to the b subunit found in F-type ATPases. The major difference between the b and G subunits is the lack of a membrane-spanning region in the G subunit. We have also identified homologous subunits in the operons which encode V-type ATPases in a eubacterium, Enterrococcus hirae, and an archaebacterium, Methanococcus jannaschii. As in eukaryotic vacuolar ATPases the G subunit homologs lack a membrane-spanning region. Although the b and G subunits appear to be derived from a common ancestor, significant changes have evolved. In F-type and V-type ATPases these subunits can have zero, one, or two membrane-spanning regions and can also differ significantly in the number of copies per enzyme.